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Abstract 


PROBLEM TO BE SOLVED: To form a rimless print easily. 

SOLUTION: A thermal head 24 and ah ink jet head 25 are interposed between a pair of carry rollers 20, 
21 and a recording sheet 17 is preheated by means of the thermal head 24. Ink ejection range of the 
ink jet head 25 is set slightly larger than the entire surface of the recording sheet 17. An ink receiving 
pad 45 is provided at a position facing each nozzle of the ink jet head 25. An ink receiving groove is 
made in the ink receiving pad 45 in order to collect ink ejected over the recording sheet 17. Ink is 
ejected surely over the entire surface of the recording sheet 17 and a rimless print 75 is obtained easily. 
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(54) INK JET RECORDING METHOD AND INK JET RECORDER 
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PROBLEM TO BE SOLVED: To form a rimless print 
easily. 

SOLUTION: A thermal head 24 and an ink jet head 25 
are interposed between a pair of carry rollers 20, 21 and 
a recording sheet 17 is preheated by means of the 
thermal head 24. Ink ejection range of the ink jet head 25 
is set slightly larger than the entire surface of the 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In an ink jet record method which records the recording paper or an ink jet arm head in the 
direction of vertical scanning, and records an image on delivery and said recording paper using an ink jet 
arm head which comes to arrange two or more nozzles to a main scanning direction An ink jet record 
method characterized by arranging an ink sink stage in a location which meets said each nozzle, setting 
up the record range of said image exceeding length in a main scanning direction of said recording paper, 
making ink breathe out exceeding length in a main scanning direction of said recording paper, and 
recording said image. 

[Claim 2] An ink jet record method according to claim 1 characterized by making larger than the amount 
of the maximum meandering of said recording paper the amount of flashes into which the record range 
of said image overflows said recording paper. 

[Claim 3] An ink jet record method according to claim 1 or 2 characterized by setting up the record 
range of said image exceeding length in the direction of vertical scanning of said recording paper, 
making ink breathe out exceeding length in the direction of vertical scanning of said recording paper, 
and recording said image. 

[Claim 4] They are claim 1 characterized by said ink sink stage being the location which meets said each 
nozzle, and having an ink receptacle slot, and for this ink receptacle slot being twice [ more than ] the 
diameter of an ink drop breathed out from said each nozzle, and having a crevice twice [ more than ] the 
depth of between the recording paper and each nozzle thru/or the ink jet record method given in any 
3one. 

[Claim 5] An ink jet recording device which is characterized by providing the following and which 
records the recording paper or an ink jet arm head in the direction of vertical scanning, and records an 
image on delivery and said recording paper using an ink jet arm head which comes to arrange two or 
more nozzles to a main scanning direction An ink sink stage arranged in a location which meets said 
each nozzle A control means which sets up the record range of said image exceeding length in a main 
scanning direction of said recording paper, is made to breathe out ink exceeding length in a main 
scanning direction of said recording paper, and records said image 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the ink jet record 
method and equipment with which an edge-less print without a margin is obtained simply about the ink 
jet record method and equipment. 
[0002] 

[Description of the Prior Art] With the ink jet printer, the image is recorded on the recording paper by 

carrying out the regurgitation of the ink to the recording paper from each nozzle. 

[0003] 

[Problem(s) to be Solved by the Invention] In such an ink jet printer, when the so-called edge-less print 
which records an image that there is no margin in the recording paper was performed, the edge of the 
recording paper was detected, by recording to the last minute of this edge, the margin was made into min 
and the print without an edge was created seemingly. For this reason, when meandering of the recording 
paper etc. occurred, a margin may become large and, thereby, print quality was reduced. 
[0004] This invention is for solving the above-mentioned technical problem, and even if meandering of 
the recording paper etc. occurs, it aims at offering the ink jet record method and equipment which 
enabled it to create a print without an edge certainly. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according 
to claim 1 In an ink jet record method which records the recording paper or an ink jet arm head in the 
direction of vertical scanning, and records an image on delivery and said recording paper using an ink jet 
arm head which comes to arrange two or more nozzles to a main scanning direction Arrange an ink sink 
stage in a location which meets said each nozzle, set up the record range of said image exceeding length 
in a main scanning direction of said recording paper, ink is made to breathe out exceeding length in a 
main scanning direction of said recording paper, and said image is recorded. 

[0006] In addition, it is desirable to make larger than the amount of the maximum meandering of said 
recording paper the amount of flashes into which the record range of said image overflows said 
recording paper. Moreover, it is desirable to set up the record range of said image exceeding length in 
the direction of vertical scanning of said recording paper, to make ink breathe out exceeding length in 
the direction of vertical scanning of said recording paper, and to record said image. Moreover, it has an 
ink receptacle slot, and said ink sink stage is the location which meets said each nozzle, and it is [ it is 
twice / more than / the diameter of an ink drop breathed out from said each nozzle, and ] desirable [ this 
ink receptacle slot ] to have a crevice twice [ more than ] the depth of between the recording paper and 
each nozzle. 

[0007] In invention according to claim 5, it has an ink sink stage arranged in a location which meets 
each nozzle, and a control means which sets up the record range of an image exceeding length in a main 
scanning direction of the recording paper, is made to breathe out ink exceeding length in a main 
scanning direction of the recording paper, and records an image. 
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[0008] 

[Embodiment of the Invention] Drawing 1 is the schematic diagram showing the ink jet printer of this 
invention. The ink jet printer 10 consists of the feed section 1 1 and the image recording section 12. The 
feed section 1 1 rotates the feed roller 16, and pulls out the recording paper 17 from the recording paper 
magazine 15. The pulled-out recording paper 17 is sent to the image recording section 12. Although the 
recording paper 17 uses the cut sheet of A4 size with this operation gestalt, the size of this recording 
paper 17 may change it suitably. In addition, the feed roller 16 has received the drive from the delivery 
motor 19 of the image recording section 12 through the clutch 18, after the tip of the recording paper 17 
is sent to the image recording section 12, a clutch 18 is cut and the feed roller 16 rotates it free. 
[0009] the image recording section 12 the 1st and 2nd conveyance roller pair — it consists of 20, 21, a 
recording paper sensor 23, a thermal head 24 for preheatings, and an ink jet arm head 25. the 1st and 2nd 
conveyance roller pair — a rotation drive is carried out by the motor 19, and 20 and 21 carry out nip of 
the recording paper 17, and convey it. The roll control of the motor 19 is carried out by the system 
controller (only henceforth a controller) 26 through driver 19a. the recording paper sensor 23 — the 1st ~ 
it is prepared near the recording paper outlet of conveyance roller pair 20. This recording paper sensor 

23 detects the tip of the recording paper 17, and sends this tip detecting signal to a controller 26. A 
controller 26 controls rotation of a motor 19 based on a tip detecting signal, and conveys the recording 
paper 17. Moreover, during this conveyance, based on the number of driving pulses of a motor 19, a 
controller 26 detects the timing to which the recording paper 17 passes each arm heads 24 and 25, and 
pinpoints a recording start location and a desiccation starting position. 

[0010] said thermal head 24 for preheatings, and the ink jet arm head 25 — the 1st and 2nd conveyance 
roller pair ~ it is attached in the direction of a chart drive in order between 20 and 21. Each arm heads 

24 and 25 are arranged in parallel with the record paper width direction (main scanning direction) which 
intersects perpendicularly with the feed direction of the recording paper 17. The platen roller 27 is 
arranged under the thermal head 24 for preheatings, and this platen roller 27 supports the recording 
paper 17. 

[001 1] The thermal head 24 for preheatings is constituted by the shift device 30 free [ rise and fall ]. 
And it descends at the time of record by the ink jet arm head 25, the recording paper 17 is pinched 
between platen rollers 27, and the recording paper 17 is beforehand heated by each heater element 24a. 
Moreover, it is set to the evacuation location distant from the recording paper 17 by the shift device 30 
except the time of record. As shown in drawing 2 , to a thermal head 24, much heater element 24a 
arranges in the shape of Rhine, and is prepared in the main scanning direction A at it. A preheating is 
performed in order to dry the ink breathed out on the occasion of record by the ink regurgitation on the 
recording paper 17 for a short time. 

[0012] For this reason, as shown in drawing 1 , drive control of each heater element 24a of a thermal 
head 24 is carried out through the head mechanical component 3 1 . The drive data of each heater element 
24a of every is sent to the head mechanical component 3 1 from a controller 26. Drive data is determined 
based on the ink discharge quantity by the ink jet arm head 25. And to a pixel with large ink discharge 
quantity, comparatively big preheating energy is impressed by heater element 24a of a thermal head 24 
to this pixel record area. Moreover, ink discharge quantity is comparatively alike to this pixel record 
area to a small pixel with heater element 24a of a thermal head 24, and small preheating energy is 
impressed. 

[0013] From a viewpoint of cooling after a preheating, the smaller possible one of the distance in the 
direction of a chart drive of a thermal head 24 and the ink jet arm head 25 is desirable. And according to 
this distance, the preheating starting position of a thermal head 24 and the recording start location of the 
ink jet arm head 25 are pinpointed, and it is controlled so that record by the ink jet arm head 25 is started 
according to the preheating starting position in the recording paper 17. 

[0014] As shown in drawing 3 , the nozzles 35, 36, 37, and 38 for the Rhine record of each color of 
yellow (Y), a Magenta (M), cyanogen (C), and black (K) are put in order and formed in the main 
scanning direction at the ink jet arm head 25. In the ink jet arm head 25, the piezo-electric element is 
arranged as everyone knows in each [ these ] about 35 to 38 nozzle ink passage. The regurgitation of ink 
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and supply are performed by contracting and expanding ink passage by this piezo-electric element. 
[0015] As shown in drawing 1 , drive control of each piezo-electric element is carried out by the ink jet 
head mechanical component 39. The ink jet head mechanical component 39 gives the driving signal 
according to image data to each piezo-electric element. The controller 26 is connected to this ink jet 
head mechanical component 39. The frame memory 40 is connected to the controller 26, and the image 
data from an image reader or an image output unit is written in this frame memory 40. 
[0016] The ink receptacle pad 45 is arranged under the ink jet arm head 25. As shown in drawing 4 , this 
ink receptacle pad 45 receives the ink breathed out over the recording paper 17 by the ink receptacle 
slots 46-49 while supporting the recording paper 17 in the case of record by the ink jet arm head 25. The 
ink receptacle slots 46-49 are formed for every color corresponding to each nozzles 35-38 of the ink jet 
arm head 25 , and the width of face Wl is slightly lengthened rather than the length of each nozzle total 
[ in / the more than twice of the diameter of an ink drop, and its depth Dl the more than twice of the 
crevice Gl between the ink jet arm head 25 and the recording paper 17, and / in length / a main scanning 
direction ]. 

[0017] The waste ink tank 51 and the vacuum aspirator 51 are connected to each ink receptacle slots 46- 

49 through the tube 50, and the ink breathed out by the ink receptacle slots 46-49 is stored by the waste 
ink tank 51. 

[0018] As shown in drawing 1 , a controller 26 asks for the drive data of the piezo-electric element for 
every nozzle 35-38 of each color based on the image data of each color. This drive data is sent to the ink 
jet head mechanical component 39. And a controller 26 drives each piezo-electric element through the 
head mechanical component 39 synchronizing with delivery of the recording paper 17. Thereby, the ink 
drop of the size according to image data and quantity is breathed out towards the recording paper 17, 
and this ink drop adheres to the recording paper 17. 

[0019] Although the diameter of dot controlling method and the dot density controlling method were 
used together and the high definition print is realized as the gradation expression method with this 
operation gestalt, this may adopt one side of the diameter of dot controlling method, and the dot density 
controlling method. In addition, as shown in drawing 3 , the nozzles 35-39 of each color are left and 
formed in the direction B of vertical scanning at constant pitch, only at this rate, they are what shifted 
the image data to record, and the piezo-electric element of each color drives them. Therefore, finally the 
ink drop based on each same color image data will be recorded on the same Rhine. 
[0020] As shown in drawing 5 , in order to create an edge-less print, by this invention, the regurgitation 
area 60 of the ink by each nozzles 35-39 (refer to drawing 3 ) of the ink jet arm head 25 is set as the 
range slightly exceeding the recording surface (whole recording paper surface) of the recording paper 
17. The width of face W2 breathed out over this recording paper 17 is slightly set up for a long time 
rather than the amount of the maximum meandering at the time of sending the recording paper 17. 
Therefore, even if the recording paper 17 moves in a zigzag direction, a margin is not made on the edge 
of the recording paper 17, and an edge-less print can be created certainly. Moreover, the ink drop from 
which it separated from the recording paper 17 is accumulated in the waste ink tank 51 through a tube 

50 by the carrier eclipse and the vacuum aspirator 52 in the ink receptacle slots 46-49 of the ink 
receptacle pad 45. 

[0021] Next, an operation of this operation gestalt is explained. On a print, the preheating according to 
ink discharge quantity is performed by the thermal head 24 to the recording paper 17. Next, ink is 
breathed out by the ink jet arm head 25 to the recording paper 17 which it preheated, and a full color 
image is recorded. Moreover, since it preheats the recording paper 17 beforehand, as for the breathed- 
out ink, ink is dried efficiently. As shown in drawing 5 , since the ink regurgitation area 60 as a record 
range of an image is slightly set up greatly to the whole surface of the recording paper 17, an image is 
recorded without an edge on the recording paper 17, and the edge-less print 75 is obtained. This edge- 
less print 75 is discharged by the tray 76. 

[0022] Although the drive data of each heater element is changed according to ink discharge quantity, 
quantity of heat is beforehand enlarged to area with much discharge quantity of ink and it was made to 
dry ink efficiently with the above-mentioned operation gestalt, the preheating by the thermal head 24 
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drives each heater element 24a uniformly, and may only perform it. Moreover, a heater may be made to 
build in the platen roller other than the preheating by the thermal head 24, and a preheating may be 
performed. 

[0023] Moreover, ink may be dried by using together with a preheating and spraying warm air after the 
ink regurgitation instead of becoming hot beforehand. In this case, a dryer, for example, a warm air arm 
head, is formed, and warm air is sprayed to the recording paper after the ink regurgitation. In addition, 
the air drying of the ink may be carried out, without using preheating equipment and a dryer. 
[0024] Although each nozzles 35-38 of Y, M, C, and K were formed in one ink jet arm head 25 in the 
shape of Rhine with the above-mentioned operation gestalt as shown in drawing 3 , this invention may 
be carried out to the thing using two or more ink jet arm heads which divided the nozzle of not only this 
but each color into plurality, and have arranged it. for example, the ink jet arm head 1 10 for K which has 
a nozzle for black ink as shown in drawing 6 and each color ink jet arm head 1 1 1 which has each color 
nozzle of Y, M, and C - using — two print stages 1 12,1 13 - constituting — each arm head 1 10,1 1 1 of 
each [ these ] print stage 1 12,1 13 - it is alike, respectively and a thermal head 1 14,1 15 is formed in a 
recording surface side by the direction upstream of a chart drive. In addition, the sign 116 shows the tip 
sensor which detects the tip of the recording paper 17, and pinpoints the recording start location based 
on the output signal of this tip sensor 116. 

[0025] Moreover, it slackens on the recording paper 17 between each print stage 1 12,1 13, 17a is 
prepared, and slight delivery fluctuation of the recording paper 17 in each print stage 1 12,1 13 is made 
not to be transmitted to other print stages. 

[0026] Also in this operation gestalt, as shown in drawing 5 , the image recording area (ink regurgitation 
area 60) slightly beyond the whole surface of the recording paper 17 is set up, and an edge-less print 
without a margin is produced by making ink breathe out across the whole surface of the recording paper 
17. In addition, in drawing 6 and drawing 7 , the explanation which gave the same sign to the same 
configuration member as the operation gestalt shown in drawing 1 , and overlapped is omitted. 
Moreover, the warm air arm head 130 as shown in drawing 7 may be used instead of a thermal head 
1 14,1 15, and a warm air arm head is arranged to the direction downstream of a chart drive to the ink jet 
arm head 1 10,1 1 1 in this case. 

[0027] Drawing 7 shows the operation gestalt which prepared the ink jet arm head for every color 
according to the individual. With this operation gestalt, the ink jet arm head 120 for K, the ink jet arm 
head 121 for Y, the ink jet arm head 122 for M, and the ink jet arm head 123 for C are formed, the print 
stages 125-128 are constituted and the warm air arm head 130,131,132,133 is formed in the downstream 
of the direction of a chart drive of each arm heads 120-123 of each [ these ] print stages 125-128, 
respectively. In addition, the sign 135 shows the platen roller arranged under each warm air arm heads 
130-133. And the record range (ink regurgitation range) beyond the whole surface of the recording paper 
17 is set up, and an edge-less print is produced like the above-mentioned operation gestalt. In addition, 
also in this operation gestalt, by arranging a thermal head in a location as shown in drawing 6 , the 
recording paper may be preheated by the thermal head instead of the warm air arm heads 130-133, and 
the breathed-out ink may be dried. 

[0028] As shown in drawing 3 , the nozzles 35-38 for every color are formed in one train, and also you 
may form by two or more lines. In this case, since nozzle density [ in / only in the increase of the 
number of Rhine or a part to have carried out / a main scanning direction ] becomes low, that 
manufacture becomes easy. Moreover, instead of the nozzle which has the length for full of the 
recording paper 17, two or more ink jet arm heads with the short length of the cross direction of the 
recording paper may be used, and a long ink jet arm head may consist of combining these crosswise [ of 
the recording paper ]. In the case of such an ink jet arm head, the ink receptacle pad which formed the 
ink receptacle slot according to the array of each nozzle is used. 

[0029] Although the ink receptacle pad was used with the above-mentioned operation gestalt as an 
object for recovery of the ink which removed the recording paper and was breathed out, it is desirable to 
use an ink receptacle pad as a cap which plugs up each nozzle with the condition of not using an ink jet 
arm head, and is made to intercept from the open air. Moreover, it is desirable to use an ink receptacle 
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pad for the primings which attract the ink which dried and was got blocked within the nozzle. Thus, by 
using an ink receptacle pad also [ primings / the object for a cap, and ], components mark can be reduced 
and a configuration can be simplified. 

[0030] Although the above-mentioned operation gestalt explained the example which used the cut sheet 
type recording paper, when recording an edge-less image, this invention may be carried out to the roll 
recording paper which rolled round in the shape of a roll and was contained. Also in this case, the image 
recording area slightly beyond the width of face of the recording paper is set up, and an edge-less print is 
produced by carrying out the regurgitation of the ink to this record area. Moreover, a cutter is made to 
build in a printer, and the roll recording paper may be cut to predetermined length, it may be made a cut 
sheet, and an edge-less print may be performed like the above-mentioned operation gestalt to this cut 
sheet. 

[0031] Although the ink jet arm heads 25,1 10,1 1 1,120-123 which have a piezo-electric element were 
used with the above-mentioned operation gestalt, the device which carries out the regurgitation of the 
ink may apply various kinds of things. 
[0032] 

[Effect of the Invention] According to this invention, since ink was made to breathe out from each 
nozzle of an ink jet arm head and the image was recorded exceeding the length in the main scanning 
direction of the recording paper, an edge-less print is easily producible. Moreover, the edge-less print 
which a margin does not generate even if meandering occurs is producible by protruding said image 
from the recording paper and recording it exceeding the amount of the maximum meandering of the 
recording paper. And since the ink sink stage has been arranged in the location which meets each nozzle 
and the ink drop breathed out by separating from the recording paper can be received in an ink sink 
stage, it is lost that the recording paper etc. is soiled in the ink breathed out too much. 
[0033] A margin can be abolished not only in the left right-hand side edge of the recording paper but in 
the order edge section by making ink breathe out from each nozzle of an ink jet arm head, and recording 
said image exceeding the length in the direction of vertical scanning of the recording paper. 
[0034] Moreover, it has an ink receptacle slot in the location which meets each nozzle, and this ink 
receptacle slot is twice [ more than ] the diameter of an ink drop breathed out from each nozzle, and can 
collect certainly the ink breathed out too much by preparing the ink sink stage which has one twice 
[ more than ] the depth of the crevice between the recording paper and each nozzle. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the ink jet printer of this invention. 
[Drawing 2] It is the expanded front view showing the thermal head for prehearings. 
[Drawing 3] It is the expanded front view showing an ink jet arm head. 

[Drawing 4] It is the schematic diagram showing an ink jet arm head and an ink receptacle pad. 
[Drawing 5] It is the plan showing the physical relationship of the recording paper, ink regurgitation 
area, and an ink receptacle slot. 

[Drawing 6] It is the schematic diagram showing another operation gestalt using 2 sets of ink jet arm 
heads, and a thermal head. 

[Drawing 7] It is the schematic diagram showing another operation gestalt using 4 sets of ink jet arm 
heads, and a warm air arm head. 
[Description of Notations] 

10 Ink Jet Printer 

1 1 Feed Section 

12 Image Recording Section 
17 Recording Paper 

20 21 Conveyance roller pair 

24,114,115 Thermal head 

25,1 10,1 1 1,120-123 Inkjet arm head 

45 Ink Receptacle Pad 

46-49 Ink receptacle slot 
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[Drawing 6] 
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[Drawing 2] 
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